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@ Use of fatty acids for the treatment of diseases associated with cytokines. 

@ Use. in the preparation of a medicament for use in the treatment of a disease state associated with the 
^dogenous presence and/or production of a cytokine, of arachidonic acd or an analogue thereof capabte o 
Sring with the binding of the cytokine to the cellular receptor for the cytokme. The arach.don.c acid or 
analogue thereof can be used to alleviate the symptoms o1 the common cold or of influenza. 
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METHOD OF TREATING A DISEASE STATE ASSOCIATED WITH THE ENDOGENOUS PRESENCE AND/OR 

PRODUCTION OF A CYTOKINE 

The present invention relates to the treatnnent of a disease state associated with the endogenous 
presence and/or production o£ a cytokine, especially the treatment of the common cold and flu-like 
symptoms. 

Little Is known of any compound that can suppress the action of interferon except for actinomycin D, a 

s known inhibitor of transcription which inhibits the transcription of interferon-induced genes, and for general 
inhibitors of protein synthesis which inhibit the translation of proteins necessary for tiie expression of the 
interferon-induced effects. These inhibitors of RNA and protein synthesis are generally non-specific and 
toxic to the host, prompting the search for substances that will inhibit the action of interferons. 

Pottathll et aL reported that inhibitors of fatty acid cyciooxygenase suppress the establishment of the 

10 interferon-induced antiviral state. They proposed that inhibitors of fatty acid cyciooxygenase such as 
indomethacin and oxyphenylbutazone at lOixM inhibit interferon action because the fatty acid cycioox- 
ygenase pathway is Involved in mediating the action of interferon action on cells. However, thfs hypothesis 
was disputed by several research groups. It was not possible to confirm the observation that these inhibitors 
suppressed the interferon-induced antiviral state (Sarkar and Gupta; Takaoki et al. and see Table 1 below). 

75 Sarkar and Gupta showed that interferon activity could only be suppressed by indomethacin or 
ibuprofen at high concentrations exceeding lOOOuM. However, at these concentrations both drugs also 
began to inhibit total protein and RNA synthesis in the cells. We also could not measure any inhibitory 
effect of indomethacin (300y.M) or oxyphenylbutazone (SOuM) on the interferon-induced antiviral state in 
human foreskin fibroblasts in mouse L and in A9 cells (Table 1). Thus the proposal concerning a 

20 cyciooxygenase involvement in interferon action cannot be substantiated at the present time. 

Even so, the role of arachidonate metabolism In mediating the action of interferons has been addressed 
by several groups but there is no clear evidence to support Its involvement. Changes in arachidonate 
metabolism in cells treated with interferons (Fuse et al., Yaron et aL, Elder et a!., Nielsen et al.) infer their 
role in the inflammatory effects of lymphoklnes. However, there are reports contradicting these observations 

25 as well (Pottathil et al.. Dore-Duffy et al., Sarkar and Gupta, Takaoki et al.). 

Similarly Elliot et al. reported that glucocorticoid hormones acted synergistically with human alpha 
Interferon to enhance the sensitivity of Daudi cells to interferon. However, the involvement of phospholipase 
A2 in this interferon action is also not substantiable. 

We have now discovered several compounds which can suppress the antiviral activity of human type I 

30 interferon (a and interferon) as well as the antiviral activity of a well known lymphokine, gamma interferon 
or type II interferon. These compounds and their derivatives can therefore be used to treat a disease state 
associated with the endogenous presence and/or production of a lymphokine. 

Accordingly the present invention provides the use of arachidonic acid or an analogue thereof capable 
of interfering with the binding of a cytokine to the cellular receptor for the cytokine in the manufacture of a 

35 medicament for use in the treatment of a disease state associated with the endogenous presence and/or 
production of the cytokine. 

It is therefore possible to use arachidonic acid and its analogues to counter the undesirable side effects 
of a host's endogenous cytokines on the host. There are several discussions on these effect (Bloom; Duffy; 
McPherson and Tan; Hayden et al (a); Scott et al and Abdl et al). We have discovered that, at least for 

40 some of the present compounds, the mechanism of their action in suppressing the antiviral activity of a 
cytokine, for example a lymphokine and specifically interferon, is mediated at the level of the interferon 
receptors, altering the binding of interferon to cells. 

Interferon is one example of a cytokine whose effects on the host is closely associated. with the disease 
state of the common cold (Scott et al.; Hayden et al (a)). This is one reason why interferon has not been 

45 used clinically as a drug to treat the common cold and the flu even though it is an antiviral (Douglas et aL; 
Hayden et al. (b)). Since however arachidonic acid and its analogues may effectively suppress the cellular 
action of interferon, any of them by themselves or in combination can be used to alleviate the undesirable 
symptoms and discomfort of patients suffering from the common cold or from influenza (flu) after the 
patient's endogenous interferon has produced its antiviral effect at the Infected sites. Several groups have 

50 already shown that the transmission of the interferon signal into the cell is a very rapid event occurring 
within the first minute or few minutes following Interferon-receptor interaction (Yap et al. (a) (b); McCoy & 
Strynadka; Faltynek et aL; Pfeffer and Reich; Tan et aL). 

An analogue of arachidonic acid in the context of the present invention is a compound which is capable 
of Interferring with the binding of a cytokine to the cellular receptor for the cytokine. The cytokine may be a 
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lymphokine. The cytokine may be type I or II interferon. Preferably an analogue should be capable of 
producing a percentage inhibition of the interferon-lnduced antiviral state of at least 50%. more preferably of 
at least 80% or at least 90%, according to the experimental protocol described below in Example 1. 

One class of compounds which may be used in the present invention consists of monocarboxylic 
polyunsaturated fatty acids, their pharmaceutically acceptable salts, their Ci-C* alkyi esters, their amides 
and the mono-(Ci-Ct alkyI) amides. Typically the fatty acids have from 14 to 24 carbon atoms, for example 
from 18 to 22 carbon atoms and most preferably 20 carbon atoms. The carboxy group is a tennninal carboxy 
group. 

The acids are typically straight chain acids. The salt may be the sodium salt. The acids may contain up 
to 4, for example 3 or 4. conjugated or non-conjugated unsaturated carbon-carbon bonds. These bonds may 
be double or treble bonds or an acid may contain a combination of both. Suitable compounds include 
5,8,1 1.1 4-eicosatetraenoic acid (arachidonic acid) 5,8,1 1 .1 4-eicosatetraynoic acid, 5,8,1 1-eicosatriynoic acid. 

linoleic acid and their derivatives. ^ , . ro ,o - 

Other compounds which may be employed in the present invention are cis-1 -acetyl-4-{4-[2-(2,4- 

dichlorophenyl)-2-imida20l-1 -yimethy 1-1 .3-dioxolan-4-ylmethoxy]phenyl}-pipera2ine (Ketoconazole): 4.4 - 
<2.3-dimethyltetramethylene)bis(benzene-1 ,2-diol) (Nordihydrogualaretic add): 



and Quercetin: 



HO 




and. where appropriate, their pharmaceutically acceptable salts 

Typically the analogues are also inhibitors of one or more of the cellular lipoxygenases and cycloox- 
ygenase They generally are compounds which interfere with the binding of ligands such as cytokines like 
types I and II interferon to their cellular receptors, for example by causing changes in the cell membrane. 
They may be hydrophobic and lipophilic in nature, and capable of dissolving in organic solvents such as 
dimethyl sulphoxide (DMSO) and ethyl alcohol. Water-soluble derivatives may be prepared, however, by 

forming salts. . ........ x • • 

Arachidonic acid and its analogues are used in the present invention as an inhibitor of an antiviral agent 
to treat viral diseases, for example the common cold and flu-like symptoms. Arachidonic acid is a precursor 
in the biochemical pathway(s) leading to production of intermediates thought to be associated with the 
Inflammatory process of the host. However, its mode of action as a therapeutic agent as postulated here 
involves its ability to limit the action of interferon on cells after the establishment of an antiviral state in the 
affected cells. The initiation of the antiviral state Is accomplished within a few minutes of cellular exposure 
to interferon. Arachidonic acid and its analogues are then employed according to the invention as 
attenuators of those aspects of interferon activity which are responsible for evoking flu-like symptoms. 

Generally it is acknowledged but has not been verified that, in a viral infection, interferon constitutes the 
first line of defence of the host while the antibody response is the second line. For the normal population, 
the common cold and flu are not life-threatening diseases. Thus an appropriate strategy to deal with the 
common cold for such a population at large is to treat the flu-like symptoms of the disease after the 
endogenous Interferon has accomplished its antiviral mission at the site of infection. This concept can be 
applied to other disease states where arachidonates and the other compounds can be used to counter the 
undesirable effects of other cytokines, bringing relief to a patient even though these compounds by 
themselves may not be efficacious against the disease. 

Accordingly, the invention also provides a method of treating a patient with a disease state associated 
with the endogenous presence and/or production of a cytokine such as a lymphokine. which method 
comprises administering to the patient an effective amount of arachidonic acid or an analogue thereof. 

Arachidonic acid or an analogue can therefore be used to alleviate a disease state. Symptoms may be 
treated A disease state in a host, in particular a human subject, can be. combated. Arachidonic acid or one 
of its analogues can be used to inhibit undesirable effects produced in a host by cytokines, for example 
body aches, malaise, pyrexia and flu-like symptoms. Each compound at appropriate doses and regimens 
can be used singly, in combination with a cytokine or with one or more other antiviral agents. 

Arachidonic acid or one of its analogues may be presented for use in the present invention in the form 
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of a pharmaceutical composition also comprising a pliarmaceutically acceptable carrier or diluent. Conven- 
tional carriers and diluents familiar to those skilled in the art may be employed. The composition may be in 
the form of nasal drops, a nasal spray, a balm, a cream, or tablets. 

The arachidonic acid or analogue thereof may be applied topically as a nasal spray or nasal drops, or in 

5 the form of a balm or cream. Alternatively, an oral route of administration may be selected. The dosage of 
arachidonic acid or analogues thereof given to a patient will depend on a variety of factors such as the 
disease state under treatment and the condition of the patient. For nasal delivery, however, arachidonic acid 
or an analogue may be administered at a concentration of 1 to lOOOmM per 0.5 to 5 ml dose. From 0.5mg 
to 1 50mg of arachidonic acid or an analogue may be administered per dose orally. Doses may be given 

10 from 1 to 4 times per day as appropriate. 

The following Examples Illustrate the invention. Two Reference Examples are also provided. In the 
accompanying drawings: 

Figures 1 and 2 show the results of the investigations In Example 2 into the kinetics of the Inhibition 
of the Miterferon-lnduced antiviral state by arachidonic acid in human fibroblasts; 
75 Figures 3 to 6 are Scatchard plots of human Interferon binding data In human fibroblasts in Example 

3; and 

Figure 7 shows the results of the investigations in Example 4 into the effect of arachidonic acid and 
5,8,11 ,14-elcosatetraynoic acid on interferon-ihduced transcription of 6/16 gene. 

20 

Reference Example 1 : The effect of indomethacin and oxy phenylbutazone on the induction of antiviral state 
by human a interferon in human fibroblasts and by mouse interferon in mouse L or A9 cells 

Human fibroblasts, mouse L or A9 cells were grown to confluency In the wells of 96 well Micro-test II 
25 plates. The confluent monolayer of cells in each micro-well was Incubated with 200*jlI of growth medium 
containing 10% fetal calf serum and the indicated concentrations of the compound or without the compound 
in the control experiments for 6 hours .at 37" C. Thereafter the human or mouse cells were incubated with 
200jLLl of a serially 2-fold diluted preparation of 1000 I.U./ml of human alpha or mouse interferon respectively 
for 1 hour. The interferon-treated cells were then challenged with Vesicular Stomatitis virus at an M.O.I, of 1. 
30 The inhibition of the interferon-induced antiviral state by these compounds was estimated as % inhibition in 
comparison to the control cells. The results are shown below in Table 1. 

TABLE 1 



35 



Compound 


% inhibition in 
human fibroblasts 


% inhibition in 
mouse L cells 


% Inhibition in 
mouse A9 cells 


Indomethacin (50 uM) 
Indomethacin (300 uM) 
Oxyphenylbutazone (50 uM) 


not measurable 
not measurable 
not measurable 


not measurable 
N.D. 

not measurable 


not measurable 

N.D. 

25%* 


N.D. = Not done 



This degree of inhibition is too low to be scored as an inhibition because the antiviral assay 
of interferon is not sensitive enough to differentiate differences of up to 25%. 



45 



Reference Example 2: The rapidity of the induction of the antiviral state in human fibroblasts by human cr 
interferon 

Human fibroblasts grown to confluency in 96 well Micro-test II dishes were incubated with 200 ul of 100 
I.U./ml of human alpha Interferon in growth medium containing 10% fetal calf serum at 37* C. Thereafter the 
cells were challenged with Vesicular Stomatitis virus at an M.O.I, of 1 to test If the treatment conferred an 
antiviral state on the fibroblast. The results are shown below in Table 2. (-} score indicates absence of an 
antiviral state, ( + ) score indicates presence of an antiviral state, (±) score indicates partial resistance to the 
viral challenge. 
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TABLE 2 



Tim© of exposure 


interferon-induced 


to interferon 


Antiviral state 


0 min 




15 min 


± 


30 min 


+ 


60 min 


+ 



70 



75 



20 



25 



30 



35 



Example 1: Suppression of the action of Type I interferon (a and j3) and Type II interferon (y) 

Primary human cell cultures were derived from explants of human foreskins and maintained in vitro as 
human tissue culture cells. Since the interferon-induced antiviral state is a characteristic cellular response of 
interferon treatment, it was used as an assay in this search. The assay follows the method of Armstrong as 
adapted for human cells by Tan. .. , , . , 

Human foreskin fibroblast were grown to confluency in 96 well Micro-test II plates as previously 
described (Tan) The cells were maintained in a growth medium composed of Minimal Eagle's medium and 
the requisite amount of antibiotic, glutamine and sodium bicarbonate, in a COs incubator. The^cells were 
exposed to growth medium containing 1% or 10% fetal calf serum and 50 uM of arachidonic acid. 
5.8.1 1.14-eicosatetraynoic acid, 5.8,1 1-eicosatriynoic acid, ketoconazole. nordihydroguaiaretic acid and 
q'uercetin for 6 hours. The compounds were omitted in the controls. 

The cells were then used to assay for the antiviral activity of a given preparation of interferon. The 
washed cells were incubated with 200 ul of a serially diluted {2-fold) preparation of a 1000 l.U./ml of human 
alpha interferon for 1 hour at 370* C. Interferon was then removed and the cells challenged with Vesicular 
Stomatitis at a M.O.I of 1. The inhibition of the interferon-induced antiviral state was estimated as % 
inhibition compared to the corresponding control cells. The results are shown below in Table 3. 

The results show that arachidonic acid. 5,8.11 .1 4-eicosatetraynoic acid and 5.8.11 -eicosatnynoic acid as 
well as ketoconazole. nordihydroguaiaretic acid and quercetin inhibited the action of interferon by 90% or 
more Arachidonic acid. 5.8.1 1.14-eicosatetraynoic acid and ketoconazole did not inhibit total cellular protein 
synthesis although they partially inhibited the uptake of 3[H]-uridine by the cells, implying cell membrane 
changes. 



TABLE 3 



40 



45 



50 



Compound 


% inhibition of antiviral state 
induced by: 




human a 
interferon 


human /S 
interferon 


hunnan -y 
inteiieron 


arachidonic acid* (50uM) 

5.8,1 1,14-eicDsatetraynoic acid* (SOuM) 

5.8.1 1 ,-eicosatriynoic acid* (SOuM) 

Nordihydroguaiaretic acid ** (50U.M) 

Ketoconazole** (lOOuM) 

Quercetin** (SOuM) 


^90 
^90 
^90 
^90 
^90 
90 


^90 
^90 
N.D. 
^90 
^90 
N.D. 


^80 
^80 
N.D. 
N.D. 
N.D. 
N.D. 


N.D. = Not done 



*=1% fetal calf serum 
•* = 10% fetal calf serum 



55 



The procedure was repeated to investigate the effect on the inhibitory action of arachidonic acid and 
5,8.1 1,1 4-eicosatetraynoic acid of increasing the concentration of serum from 1% to 10% and of increasing 
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the concentrations of inhibitor. The results are shown below in Table 4. Increasing the senjm concentration 
reversed the inhibitory effect of arachldonic acid and its analogue but could be counteracted by further 
increasing the concentration of the arachidonic acid or 5,8,11 ,1 4-eicosatetraynoic acid. At the concentrations 
tested, and the accompanying concentration of serum, no gross cytotoxicity was observed with ar- 
5 achldonate and its analogues. 
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Example 2: Kinetics of the inhibition of the interferon-induced antiviral state by arachidonic acid in human 
5 fibroblasts 

Human fibroblasts grown In 96 well Micro-test II plates were Incubated with growth medium containing 
1% fetal calf serum and SOixM arachidonic acid for up to 6 hours. The cells were then assayed for the 
inhibition of the human alpha interferon-induced antiviral state. The results are shown in Figure 1. These 

10 show that arachidonic acid inhibits the interferon-induced antiviral state within minutes. 

Also, human fibroblasts in 96 well Micro-test II plates were incubated with growth medium containing 
1% fetal calf serum and 50ixM arachidonic acid for 6 hours. The cells were washed twice with 200u1 of 
growth medium containing 1% fetal calf serum to remove most of the arachidonic acid and reincubated with 
growth medium containing 1% fetal calf serum for 0.5, 1, 2 or 24 hours at 37^ C before they were used in 

75 the study for the inhibition of human alpha interferon-induced antiviral state. The results are shown in Figure 
2. These show that the inhibition by arachidonic is reversible with time. 



Example 3: Elucidating the mechanism of action of the suppressive effect 

20 

The binding of interferons to human cells was analysed with human alpha interferon labelled with 
radioactive iodine. The '^^{-labeWedi human alpha interferon was assayed for biological activity as well as 
analysed by sodium dodecyl sulphate (SDS)-polyacrylamide gel electrophoresis before use to ensure that 
the labelled ligand was not degraded and biologically active. The labelled ligand was then used in binding 
25 studies with human fibroblasts as previously described (Thompson et al., Branca and Baglioni; and Epstein 
et al.)- 

The results of this study are expressed as a Scatchard plot of the binding data in Figures 3 to 6. The 
cells were washed twice with growth medium to remove most of the fatty acid before they were used to 
measure the binding of ^^sj-human alpha interferon to their receptors. B and F are concentration of bound 
30 and free ^^^I-human alpha interferon respectively. Human cells were exposed to growth medium with: 

- Figure 3: 1% fetal calf serum containing 50uM of arachidonic acid (a), 50 uM 5,8.11.14- 
eicosatetraynoic acid (□) or growth medium with 1% fetal calf serum (■); 

- Figure 4: 10% fetal calf serum containing 300 uM sodium arachidonate (■) or growth medium with 
10% fetal calf serum (o); 

35 - Figure 5: 10% fetal calf serum containing 200 U.M 5,8.11.14-eicosatetraynoic acid (■) or growth 

medium with 10% fetal calf serum (□), and 

- Figure 6: 10% fetal calf serum containing 10uM (□) or 50uM (■) nordihydroguaiaretic acid and 
growth medium with 10% fetal calf serum (a). 

The presence of arachidonic acid or 5,8,1 1,14-elcosatetraynoic acid in growth medium containing 1% 
40 fetal calf serum altered the binding constant of interferon to its receptor (Figures 3 and 4) as well as down 
regulating the interferon receptors by about 30-60% (Figures 4 and 5). The Kd of Interferon binding to 
human fibroblasts estimated as 1.59 x 10""^°M was increased to 3.70 x 10""''°M and 3.25 x 10"^°M in cells 
treated with 33U.M arachidonic acid or 5,8.1 1,1 4-eicosatetraynoic acid, respectively in the presence of 1% 
fetal calf serum (Figure 3). 

45 Where the cells were treated with sodium arachidonate or 5,8,1 1,1 4-eicosatetraynoic acid in growth 
medium containing 10% fetal calf serum, the concentrations of arachidonate and 5,8,1 1,14-elcosatetraynoic 
acid had to be Increased to 300uM and to 200uM respectively to overcome the serum effect before they 
could inhibit the interferon-induced antiviral state by ^90%. The Kd obtained are 2.40 x 10""^° M and 3.17 x 
10"''° M respectively compared to a of 1.99 x 10""*° M and 1.44 x 10""''*'IVI for their concurrent cell control 

50 (Figures 4 and 5). The Kj, for the nordihydroguaiaretic acid-treated cells is also estimated to increase from 
2.17 X 10~^°M to 3.38 x 10~^0M (Figure 6). 

Increases of K^j values for the treated cells Imply a diminished binding of ligands (Interferon) to their 
receptors to the Inhibitor-treated cells. Nordihydroguaiaretic acid does not seem to significantly down 
regulate the receptors. These data suggest that arachidonic acid, 5,8,1 1,1 4-eicosatraynoic acid, sodium 

55 arachidonate and nordlhydroghualaretic acid can diminish the binding of ligands (interferon) to their 
receptors, inhibiting the interferon-induced effects on cells. 
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c^^^^ ^ Fftent nf arachidonic acid and 5.8.1 1.14-eicosatetraynoic acid (ETYA) on interferon-induced 
transcription of 6/16 gene 

When cells are treated with interferon several genes are transcribed. One oi them is the 6/16 9ene. We 
5 studied the effects of arachidonic acid and 5.8.1 1 .1 4-eicosatetraynoic acid on the transcription of the 6/16 
aene in cells stimulated by human interferon. Nom^al human fibroblasts were incubated for 6 hours with 
MEM medium containing 1% fetal calf serum (lanes 1 and 2) and in addition SOiiM ETYA (lanes 3 and 4) or 
30HM arachidonic acid (lanes 5 and 6). Following this, the cells were then incubated for 2 hours with growth 
medium containing 1% fetal calf serum (lanes 1.3 and 5) or 10 I.U./ml of human alpha '"t^'^f °" J'^"^^^^. 4 
70 and 6). A total 20iig of RNA obtained from each treatment was electrophoresed on formaldshyde-agarose 
gels and the Northern blots hybridized to P^^ labelled 6/16 cDNA. 

The results are shown in Figure 7. As expected, the transcription of this gene is strongly inhibited. This 
result is consistent with the results demonstrating that arachidonates down regulate interferon receptors as 
well as affecting the binding of Interferon to its receptor, resulting in non-expression of the mterferon- 
75 induced genes. 
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Claims 



1. Use. in the preparation of a medicament for use in the treatment of a disease state associated with 



9 
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the endogenous presence and/or production of a cytokine, of arachidonic acid or an analogue thereof 
capable of interfering with the binding of the cytokine to the cellular receptor for the cytokine. 

2. The use according to claim 1 , wherein the cytokine is type I or II interferon. 

3. The use according to claim 2, whereing the analogue is capable of producing a percentage Inhibition 
5 of the interferon-induced antiviral state of at least 50%. 

4. The use according to any one of the preceding claims, wherein a C18-C22 monocarboxylic 
polyunsaturated fatty acid or a pharmaceutically acceptable salt, C1-C4 alkyl ester, amide or mono-(Ci-G4 
alkyl) amide thereof is used in the preparation of the medicament. 

5. The use according to any one of claims 1 to 3, wherein a compound selected from 5,8,11,14- 
10 eicosatetraenoic acid, 5,8,11,14-eicosatetraynoic acid, 5,8,1 1-eicosatriynoic acid, linoleic acid, cis-1-acetyl- 
4-{4-[2-(2,4-dichlorophenyl)-2-imida2ol-1-ylmethyl-1,3-dioxolan-4-yimethoxy]phenyl}-piperazine; 4,4'-(2.3- 
dimethyltetramethyl9ne)bls(benzene-1 ,2-diol); and 



75 



20 




OH O 



and, where appropriate, pharmaceutically acceptable salts thereof is used in the preparation of the 

medicament. 

6. Use, in the preparation of a medicament for use in alleviating the symptoms of the common cold or 
of influenza, of arachidonic acid or an analogue thereof capable of producing a percentage inhibition of the 
interferon-induced antiviral state of at least 50%. 

7. The use according to claim 6, wherein a C18-C22 monocarboxylic polyunsaturated fatty acid or a 
pharmaceutically acceptable salt, C1-C4 alkyl ester, amide or mono-(Ci-C4 alkyl) amide thereof is used in 
the preparation of the medicament. 

8. The use according to claim 6, wherein a compound selected from 5,8,1 1 ,14-eicosatetraenoic acid, 
5.8,11 .14-eicosatetraynoic acid, 5,8,1 1-eicosatriynoic acid, linoleic acid, cis-1-acetyl-4-{4-[2-(2,4-dic- 
hlorophenyl)-2-imidazol-1-ylmethyl-1,3-dioxolan-4-ylmethoxy]phenyI}-piperazine; 4.4'-(2.3-dimethyl- 
tetramethylene)bis(benzene-1 ,2-diol); and 
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45 

and, where appropriate, pharmaceutically acceptable salts thereof Is used in the preparation of the 
medicament. 
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